Biodegradation behavior of gellan gum in simulated colonic media.
The objective of this investigation was to test the biodegradability of gellan gum in the presence of galactomannanase in order to explore its suitability for the development of colon-specific controlled delivery systems. Gellan beads containing azathioprine (AZA) were prepared by ionotropic gelation in the presence of Ca2+ ions and were coated with an enteric polymer, Eudragit S-100. The effects of the simulated colonic fluid (SCF, pH 7.4 phosphate buffer) containing 15 mg/mL of galactomannanase on the in vitro release profiles of uncoated and enteric-coated beads were investigated, and the morphological changes in the structure of uncoated beads were assessed by scanning electron microscopy (SEM). In addition, 1% solution of deacetylated gellan gum was prepared and several aliquots of the resulting solution were evaluated rheologically to determine the concentration- and time-dependent effects of galactomannanase. Based on the percent drug released at 2 h, approximately 10% greater amount of drug was released in the SCF containing galactomannanase when compared with the enzyme-free dissolution medium. Results of rheological studies demonstrated that effects of galactomannanase on the viscosity of gellan gum solution are concentration-dependent rather than time-dependent. A significant decrease in the viscosity was noted in the presence of galactomannanase at a concentration of 15 mg/ mL, indicating that the polysaccharide degraded in an enzymatic reaction. SEM micrographs showed a distinct disruption of the polymeric network in the SCF. Overall, the results suggest that gellan gum undergoes significant degradation in the presence of galactomannanase which in turn facilitates the drug release from beads in the SCF in a controlled manner, thus approving the suitability of gellan gum as a carrier for controlled colonic delivery.